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(54)Title: COLLAGEN MATERIAL AND PROCESS FOR PRODUCING THE SAME 
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(57) Abstract 

A collagen material comprising a laminate of a multilayer structure of an ultrafine fibrous 
nonwoven fabric of collagen sandwiched between nonfibrillated collagen layers; a filamentous 
material comprising the collagen material; a process for producing the same; and a medical 
material comprising the collagen material, particularly a medical film substitute comprising the 
medical material. These materials are produced from collagen without using synthetic polymer 
material, have such a property as to permit suturing while maintaining the biochemical 
characteristics inherent in collagen. Further, the medical film substitute can be used as a 
material for making up for a defective portion of a biological membrane, such as a dura mater, 
heart sac, pleura, peritoneum, or chorion, poses no moral problem, can be stably supplied, have 
no fear of infection, causes no denaturation of cells, can control the degradation rate after 
application to the organism, and can promote the regeneration of a biological membrane. 




(5 7)f|^ — 

* » w \t . n 7 - y > e fit * d «i it f 4 ^ it * « # m # % i ¥ m mitu 
j - f y m t tk h it m m # e> & %> n ^ - y > *t . k n ^ - y > # 
* ^ tr ^ jr » *4 ; si/^n&ofisjs, fts«i:R37-y># 

7-y>^**ttS4f^W#tt^§^l^^efe> It £ pj tig ft 
!«0*ttStL, iSl, /ft IK, II 

a* t * , 3s ± <d m m & < > g^btfti&sn, s © » n a* ft 



A L TVl^-T F I 

AM T/U*-T FR 

AT t-7hU7 GA 

AU tf"— * h7!i7 G B 

AZ Tif/l^-r GE 

BA GH 

B B /</U/< GM 

BE ^/l^— GN 

B F Zf/l>*-j- < 77 V GW 

B G 7*/\stf V T G R 

BJ s<i~> HU 

BR 7 v V'jls I D 

B Y ^jit—is I E 

CA I L 

C F *?%,T7 V ft I S 

CG *>dt~mm IT 

ch j p 

C I h v^T— KE 

CM V KG 

CN KP 
CU — KR 

CY =^/o^ KZ 

CZ fx^ LC 

D E K>f y LI 

DK fy~? — ? LK 

E E ^7 h -T L R 

ES LS 



is* 

fVyy K 

■^■jV^7 

itmm 
mm 

y t^^v- 3.^-0 
^ y • 

wy h 



LT y h7^7 

LU ?^?-te^-?A>y 

L V 7h^7 

MC ^-7-^ 

MD ^e/u-K^V 

MG 

MK N-/r K— TIB^— 

ml y 

MR 

mw •v'^^^r 

MX **i/=i 

NE ^yx-zl' 
NL 

NO / — /l^m — 

NZ —3-— • i?—7> K 

PL *K— ^VK 

P T h 7jVu 

RO )V—?-T 

R U D *>T 

SD ^— ^> 

SE — fV 

SG v^X^aK— A 

SI 7 a &=c~T 

SK 70^/^7 

S L • I'tf-— * 



SN ir^TJVP 

SZ ^7i?7VK 

TD ^-Y— K 

TG K — =f— 

TJ ?i?*X#l<' 

TM hA^^—^V 

TR 

TT sy^y K • h^=f 

UA 7?7A7~ 

UG 

U S 

UZ ^X^df-^^> 

VN "y^^}.^^ 

YU 3L-^-^7^7 

ZW ^W<-7*^. 



WO 98/22157 



PCT/JP97/04205 - 



1 

m m m 

5 *&w\z* ^ *? - ? > & wl m m m # ^ wi * « # s # & # » is it 
> w & ^ & & vttt n y&zs ^ n t> <d m m . u^xs\ztnu ? - 

10 

I - XIX 3!£Ta*3BiL£ftT&t>, - » -5 ^ I ~Via5-y> 

ft £ o » « © & j* , # > i& # > M&t3i£<D&mm'g<Dm&m 
m. & b > & » ^ m , u * oj # ft a > s# * rj 

m it m ft ^ iz =b -3 t tti m s. ** si £ n t> © & s . ^ * & e $ 



WO 98/22157 PCT/JP97/04205 - 

2 

■?-mmiz&T»ftM-£tifch<DT*& k, , m * ^ x \t m « t & # $ 
^-u^^-g^t^^^n 7t & t & § & & , 7j< , # mxtzik m 

£ © i§r ^ us 7> t *r w © ^ m & n ? - y > t tic » u x fie ffl -r * a> , 

wai37-y>o«i«s, «i «k § ft # w ^ 
iii> asms, ifeitiig, m^m, mnm. xfomuz\z&z> 

y > & , & tin x $ n t . mmmofctis-cb&m-znzw. 
*t © fa & t a , sai*s^iffl$nx^5o 
l l , n ^ - y > * ^ i& ft 5> =?■ m n t m. & -& t> -& & # w © « 

^^ii^ffoTfe, n 7 -y >w^cotitt, «r £ §i 

it S i /u £ ± # b & H 7C 66 , utl^jDIbT, a^a^Btts 

t H X « x # v ft <H cd £g «| 3d £ m ^ § £ > m ffi M S f* CD X # fc: 
MtSItt a* ft gg fc ft * K> T ft < , n 7 - y > # * * W T S 



WO 98/22157 PCT/JP97/04205 - 

3 

«5*Lfen7-y>fe, + # ft it £ m 2 ft ^ fz tb > II £ * <h b 
T ^ + # T % o £ o 

*4 # W £ ff ^ , #j $ ij £ IB D £ |g £ , $J ffl b 7c flg fig JK , J8 , Jfr SI , 

^^niiL^nf, i& * « $ a« £ c § ^ <t a* ^ ^ „ <d «t a 
^^aas*-€-©^sttfir*t, m © ^ a b tc « m ^ b is , > 
Bftr , si ft £ a) Hi a* j% ai b x m * * hi m & & z. b ^ o , m m 

m<Dmffi£<Dmm&mz.?rztb* l, &#?ft^ig7^# 

f»n&^. c: w & tse * « , z. <d x m m ft © m m m t b t m m -r 

hMl^, ^ ?L 14 CO M # sj? U T" F77^tDIf k>7^^A 
« (EPTFE) (ffllffl^TT'^X, *U7°Dh" 

v y * v is =l , x ^ □ > -> — h , y z d > - h ft e tflte m £ n 

T*rj, $fcJL»t£-*7*D7i' h>t.C*I^# (5 0 : 
5 0) ^Sft|JSSn^^»5. £fcgE©*fi!l£&Jg^gB©'fr 
JH, &Jf> Mft££m^77&£^?frft < frfrtiT^S. 

b ^ b , t h m m is cd m m \z -o ^ t « , iitfcthigii 
na*& si^"5 n,&a>* § fc? a> D t& < . t h <DttWfr b Sit 



WO 98/22157 PCT/JP97/04205 - 

4 

§ tlOftlioPnll^, #i= & m ifi # fif IS £ $ n T ^ S £ ^ o 

m m & & o , s t j feijfiTti, net @ it & ^ *t $ n & a m \z & # 

JBi « IK # ISC H CD Creutzfeld l-Jakob Disease (CJD) 
CDfg£/^$6-g £ tl (fl^#^^f4> 2 1 (2) : 1 6 7- 1 70, 1 993), 
5 «, ISUkMIIftffflStm^i^. E P T F EU 

&guLtL^5/j:i\ #j ^ ^ 5fc & 21 "T - £ ifi £ V* Z. t ifi %\ 
10 57-fl?tt-r&D, tftAOlfi, t^C7>»t§^, #fl¥!»iK£ 

itU4#rtl;ttf6<ror B 1iSbt, # ft? & f§ t M ife ^ 

HT, (L) #©^KSf fflbT^Sfc*, #«£#«t»T??LB 

15 #*SiMfcLT, ^ii£IEt5:t^<fe§. If;, eptfe, 
?Lft £ - # y n 7 2 h>t©*l^#;0^ftit;fe 1 £ # HI cd 

^I©i«#tLT(i,±iBCEPTFE^U7°Dt'l/>^^ 
(GA) &mVisfomfc£ifift%m^*>tlT&ftW* EPTFE 
^yyali, ^Ii©Fll;?t^If ^ilt„ GAll>)y^I 



WO 98/22157 PCT7JP97/04205 - 

5 

it *m z. v , * tt v i/>b>m Kfc\z «t § p^mi^m?^ © 

5 hx-f t-ffltftffl^ti^^, # u ^ ;p n — fct 3£ v> as 

# £ jg ;r L , £/tXMX&£7c^:*-hX-X^-X^fflL 
< c 3; & O ~> & AS « , ± V tc <£ 3 tz X & £ * T * o 

x 12 cd 3® * a> 6 , « # t m n & w m r t , n ^ - y > s 
jg # m > s. # t n t s ^ < m m m n > mx.i*> *«ngf, ax 

OAIgfflf^il, AXfam, All, ft £1- iH * , ft*4ffl» 
15 #*f, ftf*fflfc&3&**, AX&Jt, XHAIftl^t* 

©0B^***8&e>nT^rfc. l t & m m m m n <d & & x h # t . 

£T\ M^CD#fl?jSS £ 3 > h d-;h?€T, 3S££#JR, # tc: 

e ffl ft # jk 1 1> x « ffl x £ d «h # x # £ « <d m % % m m m m x 



f§ CD ffl ^ 



WO 98/22157 PCT/JP97/04205 - 

6 

7 - y > @ « ID ttl m '14 ^ «ft JR # H # & # til *£ ft: n 7 - y > n -e 

m ^ £ « m w & b & z> n ? - ? > u a* , gii^iLt#i;sti 

5 Lt^ii^^ifc. -r & t> ^ , * % m a , n ^ - y > i@ fit m 
m m tt ^ m ^ « # s # * # $ *n ft □ 5 - y > m t j* a. £ & s f* 

; IIS^I L Ttiiift □ 7 - ^ >I t L ; H fig L ; 

^ ? - y ymmizmm • igt^ig^iDit ; ^rai® 

& * # ; 37-y>^5l^l ; $ ^ 16 & L ; 3^-y>&£JE 
15 ib ; 3 7- y>iIHIi • i^TSIi^iDIL ;f LT 

S # ^ ^ lilt ft □ ^ - y > S T ^$ A; ^ IB #: b § n ^ - y > 



WO 98/22157 



PCT/JP97/04205 



5 in \t , # 58 m (d n ? - y > *r © & mm o m # & ^ 



5 nm ©gfWil 5«JS*#fiiS:oT, B g #9 5 0 nm Offi. 

mmm i 4 zmtftv, z n a* & ic m % m 2 # m 0 wi ft & 1 3 a , 

1 3 bS^j$LT^5. 3 a, 1 3 b^BCStJ; 

i 2 & ^ u , z.n&mmjj fa izmti: <o & -o xw.%m 2 o~ 
5 o Mm o^^snii i i ^ifiEt§„ ^ lt z ommmm 1 1 a* 

15 §#iifkn 7 -^>l2 o aRrJ2 o b/S^ftb, 

fii # ^ A 4£ © « Jfc j£ *£ (7) m fe a 7 - ? y ft ? ifi A 0 & A. T? V* £ „ 

I3(i, Mil 3 at 1 3 b K \Z £ D * o T ^ L & B 

mi 2^^t„ 14 n, gftiiii 5 £ , :n*ii*^oi 
20 Mf&znz>ffl.immmi 4&^t„ ia 5 « , m m. m m m 1 5*it„ 

5-y>m7?&/vfzmmfcfrzfczu7-y>ttommtLTtii 

y > , £P * b < \t 4> "J J£ ft: n 7 - f > , K^I»^37-y>, 



WO 98/22157 PCT7JP97/04205 * 

8 

t )v t> - y > , xtt»3ispj»<kn7-y>s^ffl*r 

s z t a* t # s o b cd ^ -b , # m rj m it n ^ — y > > 

i±a y-y > £ , g# * ( 0ij A , ^ -7° v > . S 'J ^y>, =|p ^ h 
'J/y>, A° /I < > > 7° o ~T - if 75: E ) llLfcfcOt, £ n b 
<75 & 3 «fc 0 3 5 - y > # ^ ^ <£> irt JB5C '14 CD & to ^ p ^ y ? H # 

^-y>c7)s^a, # iz m m £ n t , —miz, o >- , y ^ > ^ +r 

, k^i?, * > iS )V - , m , & <H co ®j « & * , # > *Jc # > 
X « I MJBl& III i!©S^3 7- y>*ffl^5:t!JJT§5, 

* $ ii ^ 3 ^ - y ><d ^ b & § *r & <h jt «e -r & £ , wim\z* □ 

5 - y > # # * ft 5 £ # fc: *f T § f£ ffl « £f L fc # b fc , » # 
K: J£ ^ T, IS n 7c > #fc«n£3l£8i£3fi£&^TSfc£j&>t) 

5g^037-y>«S^tr*JK«fsFtt, n 5 - y > j@ IK IB ft & 

^ a # s 3 7 - y > s t? »e ^ ^ e ?i s 

37 — y>«O*3KO^SBOfe©T»0, £ fc > ^fgajcon^- 

y>*r&#trEffl«»«, n ^ - y > is as an mm &^mis vt&m 
w & m m m it 3 ^ - y > a t & ^ fc* at m # ^ b & 5 n 7 - y > « 

« , m « , @ « , att^i'^itf ens, * m m u n <d 



WO 98/22157 PCT/JP97/04205 v 

9 

m it £ b T K , «|#K:e^tt#IK£^tf5££:#T#, M C # f 

§? Jf £ w -r § m m <xwm & n m \z m vf 5 -z. t % z> . z\<dm& 

(D^OBZU. fftL<«|?|0. 1~5hT$5„ 

# ^ & © iBi is © # js * i» <^ »e> © * * b&± » t u t ffl -r * 

# & , t7Jln>|tt n^-y><D^^tt£ft±£i*S$|j||£ 

^»KiRsn"r»cs#-rsi^B^»sfeje), c © if 7 ^ > y ;w * 

5 - y > H T & /u £ f« m W fr*> tz Z> n 7 - y y M £ M M T S 

± ie 0 «fc -5 & ja m s. t^ffi m ^ <d u 5 - y > © & 1 n ^mmm c ph 

^3) (37 — y>*Stt» JFSKttfiO. 5 ~ 3 fi g % > # 

1/ ft if 0 § §§ (C , «i^tttOl^-^I3t!5:5i^7-y> 

iB^®n7-y>#0iinj[gCT^StS^\ 09 fcf E «f 
ltfe5S8«ltlT«fflt§i^, £ b < tt^ 1 ~ 5 cm, # 
II*>I1~3cdi tt5. » £ L < « ItJ - 1 0 19 6°C 

# \Z ffi - 2 0 °C tf , 4> & < £ ft 6 US , £f * L < \t ft 6 ~ 4 8 Bt 



WO 98/22157 PCT/JP97/04205 * ~ 

10 

m , # c m 2 4 u# ^ $ «s t § o i^ts^i^oi, i&m^ «t 

t 1^1 t T ^ § n 7 - ^ >^)f O f B 1 tit IB & 3k ^ $ n , 3 

:3^-y>:£&»*^ + #fc«*&L&v>fc#, ^ ^ - y > # ^ cd 
IK ffl HMfc ^ ~t- # "C & D , + £ ft ft Vi. ± 

4 0 — - 8 Ot, #H^- 8 OtT, Jftb<ttl«)24~48Nf 

n , # ic 4 8 m m $ m *l m r s . jtsssits^tiaoT, 
<d n 5- - y > w © £ # i*i t © $t # $3 n a* n > hD-j^n§. #i 

A «\ Hi%3 7"7 ; '>StiISffl^fctI^ 1 J±l);k^3 0 ~ 
6 O0ll , r,W^a 2 0 0 kg/cm 2 CD BE tl T 1 5 # fffl J± It £ ff -5 . 

Eti03 7 -y>i*, 37-7-*>itgiiig«u 

I^t§o ci cd § » • S f £ cd r fM £ , 5~2 0IlIliD?MTo dd 

o. 5~3li%, #(:i^2ii%^, I<j l n ^ iMc ^ £k n ^ - 
y > t> ^ it* =E J x- - ~ * U =f V - CD « |g T 5> a* L T ^ £ # jj$ |i 

0> dCD3^-y>/§M(dj±ffi^CD3^- 



WO 98/22157 PCT/JP97/04205 - 

11 

>m&mm-? z> z. t\z& k> . * m ^ « © n ^ - y > m <d m t$ 

0 H ^ , :n(:J:oT7>7J l J>^^M^%i$la, ?t £ # # # 

^nsiHf^ 7K m t z> & m 14 m t . z. (Dmm - m&(oj: 
@coium«5~2 o hi ^ i i t? $ § ^ , * 58 © ^ 7 - y y tt © 

y>mm m mm&*wti6 « ^ « # & # aan-fc n ^ - ^ > m -vm ^ 

0t M © ^ # £ i± £ =k 5 ^ i$ T £ o > hn-jH 

aftfilon^' — y>»S,Jl^T»»Sb<t3:5Kii 0 5-1 5 o°c, 
#1:15 1 4 OtT, SF * b < « *5 6 ~ 4 8 B# Jffi * &\Zffi 2 4&ffl 

m m t § o in o 5t*it[it»&^iHis#gt&^. *u 
»ntf±BE©xs"r#e>nfc*58M©n7-y>»s, x ^ i/ > 

t^^F^7lIXtti^it)b< ttri M It £ (c J; D M T 

* 

WmT*'Pfe < t<bm 2 3$ . # il 4 5 N ^ ± © - ^ f# 35 73 R 
^ft<tfe»l 7 0N , #(12 3 ON ^lottii^, s ?a # 
!T">fe< ife 2N , # £ 6 N _h (D - j& % W 31 73 , R <S> & < 
ifc 1 2N , #(32 3N £(±©iilri*!£tl ( it £ 



WO 98/22157 PCT/JP97/04205 * 

12 

0.74 g/cm ! (D3 ^-y>UXm^ 1 mm t£ * CD n ^ - 

}c#U3~8aiw j E-0^!Ks«^-rsiii:*« , r€rSa je tc, n ? - 

^lB37-y>#li, ffi ft 7c 3i ft & W T 5 & 86 , fffiil 
^^ibtfeffiffltSCi^TtS. ~4>mW (D n ? - > M 

& o 3 7 - y ><z) ^ i n jft g? » m ( ph *u 3 ) (37-y>*jE», 

S L < « *U 0 . 5~3li%, f# $J 1 M m % ) *IMMb, ^ 
n*at^j?*b< 14*5 5 0 ~ 3 0 0 um, ftlzffi 1 0 0 u m © 

y s 8 0 « 4» t * tB £ ■& 3 £ 1 i~ <t o t ffl 5£,1$& L , f# 6 
zi 7 — ¥ > & & B J&T 2> * "<klz. #n^ — y>&£, ± 12 t |wi C 

^ttTj±tt§o £ 3 7 - y >tai&»tt (#5 2 11%, ^ins 

) Cgl-flfttS. ^018^5-2 0010 11-. # K £ 
ft £ , _hfHt|pIti(Z5^#TT^MMa(c#T-i{'=b^T, * 3§ 

±f2co^5tfj|$Sbfe*^Bj0n^-y>^^ > © Jt ® X 

§ is ffl ft # m \z m x r z> m & . if ? ^ > y ;n ® ±i ^ t « > $f £ 

L < » |<J 2 ~ 7 011%, # K 6 0MS%CDif^5 : ->7K^^^ 

ffl t if ^ > y )v m & m & t % ifi. m 6 o a fi % if ^ ^ > tk 

IS?R&fflVi S ® 3# T Iff * L < « *>J 0 . 1 ~ 5 miru # K ift 



WO 98/22157 PCT/JP97/04205 - 

13 

1 mm , IS M B# T tfr £ U < ft 0 . 0 6 ~ 3 mm , # £ ft 0 . 6 mm 

t & ^ cfc o \z, -if ^ > y ;n & ^ j& -r % o if ^ > y ;i/ m « , 

£ ^ , S m ft £ £ <D £ -5 13 & £ cfc o T m J& V X % cfc ^ ifi. wx 

«\ >s ^ ~ u K £ (d ® ^ \z if 7 ^ > *mm * ft a l x <&^fc m 

\Z Z> cfc 5 ic L , CO ± ± IB (73 J; a iCLTf#fe*%H^©37- 
y>IUI^TtIL, tf7f >*y^ftSf 5. <Z> ffi ® fd if 

& it 5 utcfcot, ? ^ > >f m (d ftmrnwrnm* ^ > h 
ffi a* s u iri . if 7 ? > y s & £ # jg ffl & m s ~ 4 m w si # 

1ST, Sf^KiiHl0 5~15 0t, 4 OtT, *f 

il<SD6~4 8 R# H , # K ft 2 4 fl# Pel m B 7K fii & ffl »C T . 
ft 1 0 5 ffi T , f& m R & ifi~)rft \Z jg £ r , ft 1 5 0 °C * jg 

^(Dcfca{cbT^^$nfc^^^is^tifcif^^>y;wB«, 

#i^#^XS4 LT,BI©$:iS8B#&S <C£T©ft 3 ~ 4 MK> 
t7il/D>||^||t§l^li, £ b < ft 0 . 5 ~ 



WO 98/22157 PCT/JP97/04205 - 

14 

2. 0 mg/ml, # lc ^ 1 . 0 mg/ml ©t7^D >it h 'J ^A* 

mm&m^x, ±m<D £ ? \z l t mtz*mw <d n ? - ? > m <d k 

It © ^ Jl ft £ S <* * T © $j 3 ~ 4 31 M t 7 )V n > ^ H ifi ft m m. 
iR $ n "f (3 ^ # f S £ t W X # S J: -5 , iii^fTff S L < #9 

0. 5-4. 0 mm, &\zm 2 mm, KiHTff^ b < 0 . 1~ 
10 2 . 0 mm > W \Z ID 1 . 0 mm 0 J| S t & 5 «t ^ t ^fifet S ( 

1. 0 mg/ml ©7K»«tO»^). 37-y>»OSItk7Jl'D 

«iisfi5^, t t ;i/ □ > m <D m & « , 7K»tt55;;i/#^-f5 f 

(WSC) tlg^li £fT 5 * L Vi 0 £<7>J§£, t7f D 

15 >tt h U ^ATKiil^e^OfeWS C^g^bT^t, k7 

Jkn>it h U # A £ # K: , 37-y>#[clfflt?>lttJ;o 
T , 3 7- ^>O*J^=( : y^Stk7^o>i07$;SiS 

t$t§WS COl^tt, ifJL<HI55~2 0 mg/m 1 , # ^ ID 
20 8 ~15mg/ml £ © t 7 )l a > ft ± h U V A R ZS W S C 

*^wrszK»«t&w«L, -tftizmwv, Bz&#f&v<\t® 

1 mm t & & <fc -5 , 37-^>l|£?)MSXHfrItMU ® 



WO 98/22157 PCT/JP97/04205 - 

15 

7 - ? y m n \z it ^ x , mntz ® , # k & n & 51 # s £ ?s a? s 
tt§fcj6, ^ ia ft =f> *r w & £ k $t jb # *r k >€■ n co t , «■ a 

R m #c , S JK , % fc £ CD J§2 fig X T S £ t £ «k o T , SIE 
fflWWtl/TffiffltSCfc^TtS. 09 *. fcf , *ffiftlf . AX 
Wi, A 1*31, Allf, Airing, AI#- tt#lKB!Blfc£ 
©Algfflftf i> AIIS, All, *Vf4/fl8t£&* ^f4fflffi 
4K ** , ^ *4 ffl & $t , f "J m U m M , Al^f, X^AlAH&i* 

* , ± IS CD J: -5 L T # & ft 1t * SB W CO E ffl « *4 ^ £ & & IS 

t , jr^ » as ^ * ^ s « g t « a t o is * s ^ * «e> 
& m ±t % & & & & z m mmm t & r & wizmrn l rzv ? ^ > 7 

)V m X it h 7 )V u > Wt M ifi ft < ck 3 fc: , ^OM-ffiXttWSfc-tf^ 

^ffi-r^>c * e ffl re # m £ , ^KoftiKtUTffifflt5«^u, 



WO 98/22157 PCT/JP97/04205 s 

16 

v 7 ^ > jvm x\t )i>u >mm&Mf£hitttwm&. 
>yjnxiu7^n >mm&mmm.t®iii&~? z>M\zfa < £.5 \z 

\z m 7 5=- > y ;i/ m x « t 7 )v u > m m & m & l £ ft # m © ^ -? n 

5 fctffltSui^T'tSo M" ffi if 7 ^ > y ;u s x « t t ;i/ n > 
i?S£^j&bfcft#JKt£&ffl^S*frte, -tf 7 ^ > y ;i/ S X « fc 

y )vu yffeMffi * m m n mm t m -r § 49 k ft < «t 5 tc & m r § . 
sfc^fc, ifiioffliofi^, it, ?«ft«, it> gt, mm. 
warn, tismmtz zom&iz. m & m t l t & « ^ r § - t a* -v & 

10 & o 

©l£fflft#JStte, JMH> & M , Jftflg, BIMX tt»M©^#fflli 
l/T«fflt5:i*ST?t5. # III £ W t'J fC il ffl T & £ , « f "J 
«3aK:38#bTV>5!jH«JK, ^M, JjftM. & IK X fc* » fflt £ (D*e 

;HXtth7JVD>»iiST5fi"Ptt, IB J9S © g A • # JS 

^B&^nsfefeicffisi^^jh^ti, » & w \z u x m §g # ^\ b * 
20 ^^(ctft^-r^o 

>«s#tfEffl»^, # m m ft # use a , {£*o3 7 -y>#R 



WO 98/22157 PCT/JP97/04205 * 

17 

SIMStSn5«#i'*5. Z. CD fz tb > igJil & $ « , * 
?g BJ3 CD 3 5 - y > fth Rt^2|5:f8W037-y>«*^tfgffl*f^ 

is zl m * M to * W b T t> T J: ^ o £^ft#fi?®;iK'[£*m£bT 

h CD * M # , X « * U ^ U 3-;W&£#U?L&Oig'&«l&£3£tf 
5:t^?t5, dne>©##5&>£fc5^ — b W CD ^ >y ^> a. tl 
B8 *t , iAH'IH 0 - 2, 0 0 0 n m CD ?L £r W T S , 0»J A 
/■yyay-h, INK ft , A° > ^ ft £ j$ b & ^ - h <H 

CD ffi -C * 0 , ^ CD J? £ , WAtfftl 0 0 - 2, 0 0 0 At m T 

6 S # , ;* ry >- 3. $1 # WW CD ?L & <h CD B 2 . ffl & j£ b T M 

d cd J; 5 & , ■€-OF , gfi5fc^#:rt^#KiRtt»W^e»^;S>' - h 
« CD ^ >y v ^ tl 4 1 ffi ** s w *r S 3 ^ - y > fa § II gg "t Z> \Z \t > ^ 

7 - y y m m m m m & * m * w # m # s ^ ~? & m \z n ^ - y > 

CD mm » * fc: ± HE CD «fc -5 & "> - h CD tC y a. ft «F HQ fa * « b 

s * , n 7-tf >m.mmmm*. dam. jf*sffi*&&£®E*ft©i 

^ T fc * % SB * * 2ft M K J; D % Si T * . 
l . 

^^i^ill/v '/t - H:ant.fn^n6, 1 2Sl/l 8 mm 

©I$037-y>J§iStLfc. dtl £ , - 2 0tt2 4^11 



WO 98/22157 PCT/JP97/04205 * 

18 

mmv. X. \z - 8 o r T 2 4 m ffl M M $Z « b o & id 7° 1/ x fl & 

ffl 2 0 0 kg/cm 2 (7)E^TSfil!l 5 # ffi lEilt, tl ^ 
tim 0 . 2 , 0. 3 , SV'O. 5m ©S$(Dit Ifco ±!E© 

ii;37-y>4gfitt5 2ii^7-y>c in i& m ?k i§ 

5 i5IIL, Ji HB f# 6 n 7c J± ,f§ L 3 ^ - ^ > CD )i £ , 3 5- - 

y > » * iz S ft b , ® L o :oiiMK©ig^5 0X(i 
1 0 0 $1 *9 3M L > H , H £ T > 1 4 0tT2 4Nff H 1i^ilI 

jt fs t? an $u l & # 56 in co n 5> - y > \z -d ^ x , jb* t t sb $ t 
io 5 # & £ «t o * ^co- ^^Kpgg^ tummmti znMwm&zsm. 

* # £ 1 5X4 0 mm OJSWS!OfttlftJt*^»b&. ET©^ 

St 2 5 °c , ig5 o % co tl it la S S 4 1 *e ^ ^ * ;u 7° y ~> a y ;p 

y— ( AIKOH ENGINEERING 8C P U^'-y) £ ffl T Bit & it © 
15 fiiJ^Ii; I SOOBIS (5 mm/m i n) T i§ - \Z 3fi tl £ J&> W* > 

^iit§*T©l^IA$^i«IR zsm ffl IS (3 7 °C CD & 

a ^ % tK 4> t i # na © * % n * ff o t> © , x « ^ m co £ a * % 

tT2 4 R# 19 CO 7K fcl & fT o & fe CD ) CO M # T ffll j£ L & = 

1 - - &3tm&J3 

20 i£^JtCO)t5SffiC04»ifecfcD5mm |*j #J CO & & ^ ( 4 - O 7° o U 

>XI42f+y» tipSSl, fi& # © SB » £MJ v 7 i$ - 

2 . is at »f 38 a 



WO 98/22157 



PCT/JP97/04205 



19 



© 0 $ c m m hu ) 




ft m it m 


m m w. m 








jit fi£ & 


6mm 


0. 03 


6. 3 


51.4 


0. 74 


4. 89 


1 2mm 


0. 02 


1 6. 7 


78. 3 


2. 05 


8. 92 


1 8mm 


0. 03 


27. 8 


1 10. 2 


4. 93 


9. 47 





ft j£ fig 


m m it m 












§ « • m ft 5 tu 


14. 4 


50. 3 


0. 9 


4. 61 


mm-mft i o ® 


27. 8 


110. 2 


4. 93 


9. 47 



(Mfc : N) 



5 

£ gjg ± CD f ij ffl pj ffi '14 

* % w © n 7 - y > is in is its m # # s # s # m m it n 
<t a* t? * s . * & * ?g © e ffl ft w m « > m a ± <d m m t> & < , 

Btt5$t©fflFi1iSbT, « B& it 3ft * & * *T - # > te*lz 
'A M m JR $ ft § & J6 , £#ffi»fcg»ira3S#LT&S;&:££5Kje 



WO 98/22157 



PCT/JP97/04205 ' 



20 

it # <D m m 
i . n =7 - ? > m m. m m m t£ ^ m *u « ^ s # & * & *s n ^ - y 

> H T & A> f< JB # ^ b £ ^ ^ — y > *t o 

2 . 3 7 - y > M ffi Iffl ^ H 44 ^ » * *K # * # #* - 37-y>it 

ft It ^ b m J& 2 ti T ^ 5 > If * co IE SI If! 1 M t H ft CD n ^ - y > M „ 

4 . n 7 - ? y m m m * $l b l ■, m m & « l t ik «h ^ *i ft □ ^ - 

5. %kmmm&, 1*1111: » § , if*cDts!a^4iMgBtt<7)7j 

ii. 

6 . 3 7 - ? > a w m mm&^fm^ # m # £ # « ft ^ ^ - v 



WO 98/22157 PCT7JP97/04205 " 

21 

yaifFitJ^wts, lit m <d m m m 8 m i a « <d m m w m . 
i o . @f # © te h n 8 x 9 m bb « co g m u n a> e> & s is # ft 

5 T;i/D>^jg^#-rs, W#©*Efflfl!lOJ|i8Btt©Effltt#ll!&. 

12. ^ittlt">^<i:fc23I R 4> ft < 

<h i 7 on Co m. m 3i +> > ® fi « us t 4> u < 1 1> 2 n (d — as 

n m Jj , R 4> fc < t fc 1 2 N © » f$ Iff 5S # (f $ lmn©«^) 



10 



WO 98/22157 



1/5 



PCT/JP97/04205 




WO 98/22157 2 / 5 PCT/JP97/0420S 



m 2 m 



WO 98/22157 3/5 PCT/JP97/04205 



$ 3 m 




' 3 \m 88% X1.58K 5Mt 



WO 98/22157 



4/5 



PCT/JP97/04205 




WO 98/22157 



5/5 



PC17JP97/04205 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/04205 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 A61L27/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IntCl 6 A61L27/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP, 51-148289, A (Nippi, Inc.), 

December 20, 1976 (20. 12. 76) (Family: none) 


1 - 12 


Y 


JP, 2-71748, A (Terumo Corp.), 

March 12, 1990 (12. 03. 90) 

& EP, 403650, A & US, 5350583, A 


1-12 


Y 


JP, 4-266763, A (Terumo Corp.)> 

September 22, 1992 (22. 09. 92) (Family: none) 


1 - 12 


Y 


JP, 6-292716, A (Yoshihiko Shimizu), 
October 21, 1994 (21. 10. 92) (Family: none) 


1 - 12 



[~ Further documents are listed in the continuation of Box C, See patent family annex. 



* Special categories of cited documents: "T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not date and not in conflict with the application but cited to understand 

considered to be of particular relevance the principle or theory underlying the invention 

"E" earlier document but published on or after the international filing date "X" document of particular relevance; the claimed invention cannot be 

"L" document which may throw doubts on priority claim(s) or which is considered novel or cannot be considered to involve an inventive step 

cited to establish the publication date of another citation or other when the document is taken alone 

special reason (as specified) " Y" document of particular relevance; the claimed invention cannot be 

"O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 

means combined with one or more other such documents, such combination 

"P* document published prior to the international filing date but later than being obvious to a person skilled in the art 

the priority date claimed "&" document member of the same patent family 



Date of the actual completion of the international search 

January 21, 1998 (21. 01. 98) 


Date of mailing of the international search report 

February 3, 1998 (03. 02. 98) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No, 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmmm-%- pct/jp97/o42os 



a. mrnvm-t-zftmoftm immm&m (i po ) 

Int.Cl 6 A61L2 7/0 0 

MaE&fTofc*/MRWft (SKEWff&IB (IPC) ) 

Int.Cl 6 A61L2 7/0 0 



HPW3£T?ffiffl Ufcli^T 1 -^^-^ (^-^^-^Oife^ SSa£(-^ffiLfcfflf§) 









Y 


J P , 51-148289, A y« , 2 0. 12M. 1976 (20 
. 12. 7 6) (7r ^ y-^t) 


1-12 


Y 


JP, 2-71748, A (TVl^WcSfc^li:) , 12. 3M. 1990 (12. 03 
. 90) &EP, 4 0 3 6 5 0, A&US, 5 3 5 0 5 8 3, A 


1-12 


Y 


JP, 4-26676 3, A (fvV^ttefc^tfc) , 2 2. 9J3. 1 9 9 2 (2 2. 0 
9. 9 2) (7r S 9— *U 


1-12 


Y 


JP, 6-292716, A , 2 1. 1994 (22. 09. 
92) (77^-^1) 


1-12 



to 

roj psta^i^ ffiffl, M^^m^-r^>^ 



2 1. 0 1. 9 8 


03.02.1998 


0*S«1frt ( I S A/ J P) 
1 0 0 


& RF ft It 
IMf^ 03-3581-1101 P» 


4C 


7 0 19 


?lft 3 4 5 2 



KPCT/ISA/2 10 <M2^~x?) (1 9 9 2¥7^) 



